BIOCHEMICAL SOCIETY TRANSACTIONS that of bioassay methods, and the technique is relatively quick and simple, such that 40 samples can be extracted and assayed in 2 days.
Proteolipid fractions containing protein(s) which show high-affinity binding for the appropriate neurotransmitter molecules have been extracted from a variety of nervous tissues by using chloroform-methanol mixtures (La Torre et al., 1970; Fiszer de Plazas & De Robertis, 1972 ,1973 Lunt, 1973) . We have previously reported the isolation of a proteolipid extract from housefly heads that appeared to possess the ligand-binding properties expected of an acetylcholine receptor molecule (Cattell & Donnellan, 1972) . The binding of ligands by proteolipid extracts has been measured either by a partitition assay (Weber et al., 1971) or more usually by a chromatographic assay involving the elution of the proteolipid extract and radioactively labelled ligands through columns of Sephadex LH-20 with mixtures of chloroform and methanol. The chromatographic assay has been criticized on the grounds that the observed co-elution of ligands with protein peaks is non-specific and is a reflexion of polarity changes caused by the methanol present in the proteolipid extracts applied to the columns of Sephadex LH-20 (Levinson & Keynes, 1972) .
We describe here studies on the effect of both the size of the bolus (i.e. methanol content) and the method of elution on the fractionation on columns of Sephadex LH-20 of fly head proteolipid extracts that have been incubated with radioactively labelled cholinergic ligands. The proteolipid extracts were isolated as a routine from the freeze-dried powder of an 80000g supernatant fraction obtained from aqueous homogenates of * Present address: Department of Biological Sciences, The Polytechnic, Wolverhampton WVl ILY, U.K. 
-
frozen fly heads (Cattell & Donnellan, 1972) . After incubation for 1 h with 0 . 5~~-[Me-3H]decamethonium, samples (1 or 4ml) of the proteolipid extract (2-4.5mg of protein) were applied to columns (22cm x 2cm) of Sephadex LH-20 equilibrated in chloroform. The proteins were then eluted with either batches of various chloroformmethanol mixtures or with gradients constructed with chloroform and methanol. Analysis of the eluate from both types of experiment showed that a greater resolution of the protein components in the extract was observed with the smaller sample volumes. However, in all these experiments there was a distinct protein peak that co-chromatographed with the bulk of the radioactivity (75-85 %) recovered from the column. From 2.6 to 6.6nmol of decamethonium/mg of protein was bound in these peaks. Control experiments, in the absence of proteolipid extract, revealed that less than 1 % of t h e a p plied radioactivity was eluted from the columns in the regions where the protein and decamethonium co-chromatographed. Measurements of the refractive indices of the column fractions obtained during chromatography of the 4ml volumes of proteolipid extract established that a distinct polarity change occurred in the eluate in the region where the decamethonium and protein peak was located. This change is attributed, as suggested by Levinson & Keynes (1972) , to the failure of the methanol in the sample to fully equilibrate with the Sephadex LH-20 gel and with its subsequent passage through the column as a discrete phase. With a smaller sample volume (Iml) these polarity changes were not so pronounced, indicating that a more complete equilibration had occurred. To minimize the effects of such polarity changes the proteolipid extract, after _.-. , radioactivity; ----, refractive index. Fig. 1 shows the fractionation pattern after elution with the same solvent mixture. Under these conditions of minimal polarity changes, there is again a distinct association of a protein peak with decamethonium(peakII,3,1 nmol/mgofprotein). Inacontrolexperiment less than0.5% of the applied radioactivity was recovered in an equivalent region of the eluate. The effect of further chromatography of the protein-ligand peak was investigated in order to assess the degree of association of the protein and ligand. Conditions were chosen so that the receptor peak together with [Me-3H]decamethonium was eluted with chloroform. A sample of this peak was then applied immediately to another column of Sephadex LH-20 also equilibrated in chloroform. The receptor peak, together with some 21 % of the applied radioactivity, was eluted with chloroform-methanol (2: 1, v/v) and not with chloroform (Table 1) . A similar change in the elution position was observed with acetylcholine, but with this ligand 80% of the radioactivity remained associated with the protein peak after the second chromatographic step. We attribute the different elution pattern to the lower methanol content of the sample applied to the second column. This would have permitted more extensive equilibration with the gel. Control experiments in the absence of the proteolipid extract showed that less than 1 % of either of the radioactively labelled ligands was eluted with chloroform in the first chromatographic separation.
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Similar studies with a proteolipid extract from fleshfly thoracic mitochondria did not show the association of decamethonium with any of the five protein peaks eluted with chloroform and chloroform-methanol mixtures. These results indicate that the co-elution of cholinergic ligands with the protein peak during chromatography of fly head proteolipid extracts on Sephadex LH-20 is due to specific and apparently reversible protein-ligand interactions rather than to non-specific binding or chance co-elution.
